WORLD INTO-LECrVAL PROPERTY ORGANIZATION 
Inteniftdonal Bureau 




PCX 

INTERNATIONAL APPUCATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) iDtenutioDa] Patent CiasslflcatioB ^ : 

C09C 1/00, 1/28, y42, 3/00, 3/04, 3/06, 
C04B 33/04 


Al 


(11) Intematioaal PubUcatioB Number: WO 97/34956 
(43) International Publication Date: 25 September 1997 (25X19.97) 


(21) International Application Number: PCr/US97/04680 

(22) International FOing Date: 21 Match 1997 (21 XI3.97) 


(81) Designated States: AL. AM. AT. AU. AZ. BA. BB. BG. BR. 
BY. CA, CH. CN, CU. CZ. DE. DK. EE. ES. H. GB. GE, 
HU. IL. IS. JP. KE. KG. KP. KR, KZ. LC. LK. LR. LS. 
LT. LU. LV. MD. MO, MK, MN. MW, MX. NO. NZ. PL, 
PT. RO. RU, SD. SE. SG, SI, SK, TJ, TM, TR. TT, UA. 



(30) Priority Data: 
6(V013,939 



22 Much 1996(22.03.96) 



US 



(71) Applicant (for all designated Staus except US): DRY 

BRANCH KAOLIN COMPANY [USOJSJ; Route 1. Box 
468D. Dry Branch. GA 31020 (US). 

(72) Inventors; and 

(75) Inventors/AppUcants (for US only): BIUMORIA, Bomi» M. 
[IN/US]; 113 Carriege Lakes Couit, Macon, GA 31210 
(US). MANASSO, John, A. [USAJS]; 143 C:aiTiage Way, 
Macon. GA 31210 (US). WILLIS. Marie. S. (US/USJ; 541 
Okl Ridge Road. Macon, GA 31211 (US). 

(74) Agents: SELBY. Elizabeth et al.; Needle & Rosenbeig. Suite 
1200, 127 Peachtiee Stxeet, N£., AUanta, GA 30303 (US). 



UG, US. UZ. VN. ARIPO patent (GH, KE, LS. MW. SD, 
SZ. UG). Eurasian patent (AM, AZ. BY, KG, KZ, MD, RU. 
TJ, TM). European patent (AT. BE. CH. DE. DK, ES. PI. 
FR. GB, GR. IE, IT, LU. MC. NL. PT, SE), OAPI patent 
(BP. BJ. CP. CG. a. CM. GA. GN. ML. MR. NE» SN, TD. 
TO). 



Published 

With intemaidonal search report 
Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: IMPROVED KAOLIN CLAYS AND METHODS OF MAKING AND USING SAME 
(57) Abstract 

High brightness kaolin pigments and methods of making high brightness kaolin pigments are provided. Both delaminated and 
nondeiaminated clays are provided having typical brightness of 87 or higher. The pigments have hi^ t>rightness and good opacity, 
providing an optimum pigment for paper coating and paper filler. Also provided are blended high brightness kadlns having increased 
opacity pn^rties. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify Slates paity 



tothePCTontheftompagesef pmnphlets publishing international applications under the PCT. 



AL 


AMNBiift 


BS 


Spain 


AM 


Armenia 


n 


Pinbnd 


AT 


Aotote 


FR 


France 


AU 
AZ 


Auttftlia 
Azetteijtn 


GA 
GB 


Gdbon 

United Kingdom 


BA 


BowMiwdHcraegovina 


GE 


Oeorsia 


BB 


Bstedoi 


GH 


Ghnt 
Gninea 


BC 


Beltiiim 


GN 


BF 


Butina ftio 


GR 


Gfeeoe 


BG 


Btdpria 
Benin 


HU 


Hongtiy 


BJ 
BR 


IB 




Biazn 


It 


Ifiiel 


BY 


Belanit 


. IS 


Icciand 


CA 


Cmda 


IT 


Italy 


cr 


Cemral AlHcanRepMc 


JP 


J^Mtt 


cx: 


Switttrtiinl 


KB 


Kenya 


CH 


KG 


Kyifyxstan 


a 


Cttc d'lvrire 


KP 


Donocntic Ptoaplc*s 


CM 


Cmcraon 




Republic of Koiea 


CN 


China 


KR 


R^niUic of Kmea 


cu 


Oiba 


KZ 


Kaulntan 


cz 


Caedi Republic 


LC 


SaimUida 


DB 


Gcnniny 


U 


Liechtta$tniD 


DK 


Denntilc 


uc 




BB 


Eitania 


LR 


Uberii 



L5 

LT 

LU 

LV 

MC 

MD 

MG 

MK 

ML 

MN 

MR 

MW 

MX 

MB 

NL 

NO 

NZ 

PL 

PT 

RO 

RU 

SD 

SB 

SG 



Letoiho 
Udnaaia 
Luiembomi 
L«vta 



Republic of Moldova 



The fonner Yosoilav 
RcpuUic of Macedonia 
Mill 

Mongolia 

MmritMiia 

Malawi 

Mexico 

Niger 

Neihertandi 
Homy 
New Zealand 



Roroinia 

Rottitn Federation 

SudiD 

Sweden 
Sing^xm . 



SI 


SlovBiia 


SK 


Slovakia 


SN 


Sencfd 


8Z 


SwatQand 


TO 


Clind 


TC 


Togo 


TJ 


T^iiktean 


TM 




TR 


'tafeey 


TT 


Trinidad and Tobago 


UA 


Uknina 


UG 


Ugnda 


IIS 


United Siaiea of America 


IIZ 


Uibekten 


VN 


Viet Nam 


YV 


Yugoslavia 


ZW 


Zimbabwe 



wo 97/34956 



PCT/US97/04680 



IMPROVED KAOLIN CLAYS AND METHODS OF MAKING AND USING 

SAME 

BACKGROUND OF THE INVENTION 

5 

Field of the Invention 

The present invention relates to the field of kaolin clay products, including 
delaminated and nondelaminated kaolin clay pigment products, which are particularly 
10 useful for use in paper products. Specifically, the present invention relates to kaolin clay 
products having high brightness and good opacity characteristics, and methods of 
making and using such products. 

Background Art 

15 

Kaolin clay pigments are obtained from kaolin crudes. The crudes can contain 
kaolin particles, oversize particle size impurities (grit), and fine and coarse particle size 
impurities, such as fine ferruginous or thaniferous impurities, which impart undesirable 
color to the clay. The kaolin particles typically occur in the crude over a wide range of 

20 particle sizes and shapes. Typically a kaolin crude, such as a typical Georgia crude will 
contain, after removing the grit, particles ranging in size from submicron or colloidal to 
20 microns or larger. Typically the kaolin morphology includes arrangement in plates, 
which plates can be further arrayed in stacks. Particle size, impurity content and 
morphology can vary with location of the deposit and within any given deposit itself 

25 Particle size of kaolins are typically determined by sedimentation using Stokes 

law to convert settling rates to particle size distribution and assuming a spherical shape 
of the particles. Measurements of particle size determined by this method therefore are 
termed as e.s.d., i.e. equivalent spherical diameter, as determined by Sedigraph. 
Typically, kaolin particles finer than about 2 microns are composed of individual 
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platelets, and particles larger than about 2 microns are composed of stacks or booklets 
of finer particles. 

Previous methods of producing kaolin clay pigments for paper end uses have 
included steps such as delamination, which disaggregates large kaolin particles, Le., 

5 stacks, into smaller particles having a higher aspect ratio, primarily by separating clay 
crystals along basal cleavages. See, e.g., U.S. Patent Nos. 3,171,718 (Gunnet et al.); 
5,169,443 (Willis et al.), 5,41 1,587 (Willis et al.) . Typically, however, the resulting 
product has a brightness of around 84-85. For end uses such as use as paper coating, a 
kaolin having a higher brightness, and also possessing other desirable characteristics 

10 such as good opacity, would be highly advantageous for making a superior paper 
product. For end uses such as use as paper filling a kaolin having a higher brightness, 
and also possessing other desirable characteristics such as good opacity and good tensile 
strength, would be highly advantageous for making a superior yet economical paper 
product. 

15 In paper production, currently precipitated calcium carbonate (PCC) is used as a 

filler in paper to reduce the percentage of pulp that must be used as filler in the paper, 
pulp being expensive. Precipitated calcium carbonate has been used as a filler to reduce 
that cost. Typically, precipitated calcium carbonate has been used at percentages 
around 12% to 15%. When precipitated calcium carbonate content was increased to 

20 about 18%, a reduction in paper tensile strength resulted. Therefore, PCC as a filler has 
been linuted to about 12*15% by its degrading influence on physical properties. 

The present invention provides both delaminated and nondelaminated kaolin 
pigments having surprising brightness of 87 or greater and even 90 or greater, and 
methods of making such kaolin pigments. These pigments further have good opacity 

25 and strong tensile strength. Thus the present invention provides a highly desirable 

pigment useful in any application wherein high brightness, opaque pigments are needed, 
and particularly in uses such as in paper coating applications, and in paper filling 
applications wherein pigments having not only high brightness and good opacity but also 
good tensile strength are needed. 
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SUMMARY OF THE INVENTION 

The present invention provides a method of making a high brightness kaolin clay 
comprising: 

a. applying magnetic separation to a blunged, degritted kaolin clay crude 
5 having a particle size distribution as follows: SO %- 70 Vo less than 2 

microns, 20% • 35% less than 0.5 microns and 5 %- 20% less than 0.3 
microns, all e.s.d. as determined by Sedigraph for a period of time 
sufficient to achieve the desired brightness; 

b. fractionating the clay to retain a fraction that is 90% less than two 

10 microns in particle size, separately from the remaining clay, wherein the 

retained 90% less than two micron fraction comprises the high brightness 
kaolin clay. 

The present invention further provides a method of making a high brightness 
kaolin clay comprising: 
15 a. applying magnetic separation to a blunged, degritted kaolin clay crude 

having a particle size distribution as follows: 50 %- 70 % less than 2 
microns, 20% - 35% less than 0.5 microns and 5 %- 20% less than 0.3 
microns, all e.s.d. as determined by Sedigraph for a period of time 
sufficient to achieve the desired brightness to make a purified feed; 
20 b. fractionating the clay into a first fraction of 90% less than 2 micron and a 

second fraction of remaining clay; 

c. blending the purified feed with the second fraction to form a blended clay 
having a ratio of purified feed to second fraction of from 1 00:0 to 0: 100; 

d. grinding the blended clay to a particle size of from 60 to 90% less than 
25 two microns. 

The present invention additionally provides a method of making a high 
brightness kaolin clay comprising: 

a. applying magnetic separation to a blunged, degritted kaolin clay crude 
obtained from an area in the Rio Capim area of Brazil having coordinates 
30 south 02° -21', west 4T -52' and having a particle size distribution as 
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follows: 50 - 70 % less than 2 microns, 20% - 35% less than 0.5 microns 
and 5 - 20% less than 0.3 microns, all e.s.d. as determined by Sedigraph 
for a period of time sufficient to achieve the desired brightness; 
b. fractionating the clay to retain a fraction that is 90% less than two 
5 microns in particle size, separately from the remaining clay, wherein the 

retained 90% less than two micron fraction comprises the high brightness 
kaolin clay. 

The present invention additionally provides a nondelaminated high brightness 
kaolin clay ha>ang the following characteristics: 
10 a. particle size of90% less than two microns (e.s.d. as measured by 

Sedigraph) and a ratio of % less than 2.0 microns/ % less than 0.5 

microns < 2.0; 

b. brightness of87 or greater; and 

c. Brookfield viscosity measured at 20 rpm and 71% solids of greater than 

15 100 cp. 

The present invention additionally provides a nondelaminated high brightness 

kaolin clay having the following characteristics: 

a particle size ofat least 60% less than two microns (e.s.d. as measured by 

Sedigraph); 

20 b brightness of87 or greater; and 

c. Brookfield viscosity measured at 20 rpm and 71% solids of greater than 
175 cp. 

The present invention additionally provides a delaminated high brightness kaolin 
clay having the following characteristics: 
25 a. panicle size of from 60 to 90% less than two microns (e.s.d. as measured 

by Sedigraph); 

b. brightness of87 or greater; and 

c. Hercules >nscosity of less than 1 000 rpm at 1 8 dynes. 

The present invention further provides a high brightness kaolin clay comprising a 
30 blend of the following component clays: 
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a. a nondelaminated kaolin clay having the following characteristics: 

i. particle size of 90% less than two microns (e.s.d. as measured by 
Sedigraph) and a ratio of % less than 2.0 microns/ % less than 
0.5 microns s 2.0; 
5 ii. brightness of87 or greater; and 

iii. Brookfield viscosity measured at 20 rpm and 71% solids of 
greaterthanlOOcp; and 
b a delaminated kaolin clay having the following characteristics: 

i. particle size of from 60 to 90% less than two microns (e.s.d. as 
10 measured by Sedigraph); 

ti. brightness of87 or greater; and 
iii. Hercules viscosity of less than 1000 rpm at 18 dynes, 
in a ratio of from 1 00:0 to 0: 1 00. 

The present invention additionally provides a high brightness kaolin clay 
1 S comprising a blend of the following component clays: 

a. a nondelaminated kaolin clay having the following characteristics: 

i. particle size of 60% less than two microns (e.s.d. as measured by 
Sedigraph); 

ii. brightness of 87 or greater, and 

20 iii. Brookfield viscosity measured at 20 rpm and 71% solids of 

greater than 17S cp; and 

b. a delaminated kaolin clay having the following characteristics: 

i. particle size of from 60 to 90% less than two microns (e.s.d. as 
measured by Sedigraph); 
25 ii. brightnessof 87 or greater; and 

iii. Hercules viscosity of less than 1000 rpm at 18 dynes, 
in a ratio of from 100:0 to 0: 1 00. 

The present invention further provides a method of making a high brightness 
kaolin clay comprising blending the following component clays: 
30 a. a nondelaminated kaolin clay having the following characteristics: 
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i. particle size of 90% less than two microns (e.s.d. as measured by 
Sedigraph) and a ratio of: % less than 2.0 microns/ % less than 
0.5 microns ^ 2.0; 
H. brightness of 87 or greater; and 
5 iii. Brookfield viscosity measured at 20 rpm and 71% solids of 

greater than 100 cp; and 
b a delaminated kaolin clay having the following characteristics: 

i. panicle size of from 60 to 90% less than two microns (e.s.d. as 
measured by Sedigraph); 
10 ii. brightnessof 87 or greater; and 

iii. Hercules viscosity of less than 1000 rpm at 1 8 dynes in a ratio of 
from 100:0 to 0:100. 
The present invention further provides a method of making a high brightness 
kaolin clay comprising blending the following component clays: 
IS a. a nondelaminated kaolin clay having the following characteristics: 

i. particle «ze of 60% less than two microns (e.s.d. as measured by 
Sedigraph); 

ii. brightnessof 87 or greater; and 

tii. Brookfield viscosity measured at 20 rpm and 71% solids of 
20 greater than 1 75 cp; and 

b. a delaminated kaolin clay having the following characteristics: 

i. particle size of from 60 to 90% less than two microns (e.s.d. as 
measured by Sedigraph); 

ii. brightnessof 87 or greater; and 

25 iii. Hercules viscosity of less than 1 000 rpm at 1 8 dynes in a ratio of 

from 100:0 to 0:100. 
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DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides improved kaolin clays» methods of making such 
kaolin clays and methods of using the kaolin clays. The clays have qualities making 
5 them useful for paper coating applications, such as high brightness, good opacity and 
very good high and low shear viscosity, as well as properties useful in paper filler 
applications. 

As used in the specification and in the claims, "a" can mean one or more, 
depending upon the context in which it is used. 
10 Specifically, the present invention provides a method of making a high brightness 

kaolin clay comprising: 

a. applying magnetic separation to a blunged, degritted kaolin clay crude 
having a particle size distribution as follows: SO %- 70 % less than 2 
microns, 20% • 35% less than 0.5 microns and 5 %- 20% less than 0.3 

IS microns, all e.s.d. as determined by Sedigraph, for a period of time 

sufficient to achieve the desired brightness; 

b. fractionating the clay to retain a fraction that is 90% less than two 
microns in particle size, separately from the remaining clay, wherein the 
retained 90% less than two micron fraction comprises the high brightness 

20 kaolin clay. 

After leaching, a standard processing step, the clays produced by the above 
method can have a brightness of 87 or greater, such as 88, 89, 90, 91 or greater. 

The present invention also provides a method of making a high brightness kaolin 
clay comprising: 

25 a. settling out heavy metal impurities from a blunged, degritted kaolin clay 

crude having a particle size distribution as follows: 50 %- 70 % less than 
2 microns, 20% - 35% less than 0,5 microns and 5 %- 20% less than 0.3 
microns, all e.s.d. as determined by Sedigraph to make a purified feed; 
b. fractionating the clay into a first fraction of 90% less than 2 micron and a 

30 second fraction of remaining clay; 
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c. blending the purified feed with the second fraction to form a blended clay 
having a ratio of purified feed to second fraction of from 100:0 to 0:100; 

d. grinding the blended clay to a particle size of from 60 to 90% less than 
two microns. 

5 The method can further comprise leaching the ground clay. The clays produced by the 
above method can have a brightness of 87 or greater, such as 88. 89, 90, 91 or greater. 

Starting material for the present process of producing high-brightness clays is a 
crude that is typified by kaolin crude found in the Rio Capim area of Brazil, in particular 
the clay found in Para State in the northern section of Brazil just south of the equator, 
10 40 kilometers east of the tovm of Tome-Acu and 40 kilometers south of the town of 
Santana Do Capim. A preferable area is at coordinates south 02" - 21 • , west 47* - 52'. 
This starting material is referred to in this application as "RCC crude." Products from 
such crudes are referred to as "Capim clays" herein. Other suitable crudes are described 
in U.S. Patents No. 5,169,443 and 5.4 11, 587. Characteristics of a particular starting 
1 5 crude that exemplifies the desired starting crude include the following found for the 
Capim clays: (a) secondary deposit, (b) narrow particle size distribution, (c) minimum 
fines content, (d) high aspect ratio; (e) coarse, (f) high brightness, (g) low iron and 
titania, (h) blue tone, (i) high crystallinity index, (j) unique coating rheology, (k) no 
viscous clay, (1) platiness. The starting crude is typified by the examples wherein crude 
20 used in the examples herein is characterized. 

The crude for use in this method typically has a particle size distribution of: 50 
%- 70 % less than 2 microns. 20% - 35% less than 0.5 microns and 5%- 20% less than 
0.3 microns, all e.s.d. as determined by Sedigraph. The particle size distribution can also 
have about 5% to about 15% less than 0.3 microns. 
25 The isolated coide is subjected to standard initial processing, that is, it is blunged 

and degritted, discarding the grit. For blunging, standard methods are followed. A 
typical blunging will include blunging at about 40% solids to about 75% solids, in water 
with one or more dispersing agent to completely disperse and blunge. Blunging can be 
performed to the desired extent to disperse the clay to obtain the desired level of 
30 recovery of clay by separating "books," or stacks of kaolinite layers from each other and 
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therefore facilitate recovery of maximum amounts of clay. The blunging process can be 
repeated at any point in the process if it is desired to capture more kaolin out of the 
crude isolate. A typical blunging can be performed at about 55% solids; however, it can 
be performed at. for example, 40% solids, 45% solids, 50% solids, 60% solids, 65% 
5 solids or 70% solids. The dispersant can be, for example, soda ash and polyacrylate, 
such as a 10% solution of 45% soda ash and 55% polyacrylate, and , for example, at 
about 2. 81bs per ton. 

Degritting is a standard process and is typically performed using a 100 mesh 
screen. The grit is then discarded and the retained clay is diluted to a suitable 

10 sufficiently to allow good settling to occur in the settling step. For example, a 
preferable dilution is about 40% solids. 

If large, heavy impurities are present, the diluted feed is then subjected to a 
settling step. In particular the Capim clays typically have visible black impurities, which 
are heavy metal impurities. Georgia clays may have quartz impurities, which can also be 

15 removed by utilizing this step. Preferably the sedimentation time is at least 5 minutes for 
every four feet of clay. The fines are then siphoned off and used for the remainder of 
the process, while the large impurities are discarded. This step can be advantageously 
utilized to control the brightness of the fmal kaolin pigment product. The more 
thorough the settling out and removal of impurities at this step, the higher the brightness 

20 that can be achieved. Furthermore, once the process is completed and a final product 
obtained, if the brightness of the product is not at a desirable high level, the product can 
be subjected to another round of settling the impurities out in an approximately 40% 
dilution. Alternatively, if the end product is to be ultimately obtained from a fraction 
that is a fairly uniformly small particle size {e.g., a 90% less than 2 micron fraction), this 

25 step can be eliminated, even if these impurities are present, because the large impurities 
will be eliminated by the fractionation process. 

The feed is then screened on a 325 mesh screen, as is standard in the art, and the 
fines are retained. It is advantageous for purposes of economy to evaluate the rejected 
coarse fraction at this point to determine if significant amounts of kaolin remain in the 
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coarse fraction. If so, the coarse fraction can be reblunged to recover additional kaolin, 
which is then processed according to this method. 

The retained -325 fraction is then run through a magnet to remove magnetic 
impurities. This magnetic separation is an important step in achieving high brightness in 

5 the final product. If the brightness is not suflRcient, the product can be subjected to a 
further round of magnetic separation and final processing. Typically, this magnetic 
separation process is performed on a 1 minute retention, 8 minute cycle time. Thus, a 
time sufficient to achieve the desired level of brightness in the end product can vary 
according to the crude and according to the desired brightness desired in the end 

10 product. This time can be varied based upon the typical time provided herein as 

understood by the skilled artisan If the end product is not of sufficient brightness, then 
the period of magnetic separation presumably was not sufficient, and the product can 
readily be rediluted and magnetically separated again. Once the desired amount of 
magnetic separation is performed, the resulting '^purified feed" from the separator can be 

15 treated any of several different ways to recover any of several diflFerent, high brightness 
products. 

In one method, typified in the examples as "product C/' the purified feed is then 
size fractionated to get a 90% less than 2 micron fraction. This fraction is the high 
brightness kaolin pigment. It preferably has a brightness of 87 or greater. Thus, it can 
20 have a brightness of 88, 89, 90, 91, or higher. For example, provided in the examples 
are 90% less than 2 micron fraction clays having brightness of 89.80, 91.19. This 
fraction can then be subjected to any of several known finishing processes, to put it in a 
desired form for shipping or for its final use, as known in the art and also as described 
and exemplified herein. 

25 In a second method, typified in the examples as "product D/' the purified feed 

remaining after removal of the 90% less than 2 micron fraction is then size fractionated 
to get a 60% less than 2 micron fraction. This fraction is the high brightness kaolin 
pigment. It preferably has a brightness of 87 or greater. Thus, it can have a brightness 
of 88, 89, 90, 91, or higher. For example, provided in the examples are 60% less than 2 

30 micron fraction clays having brightness of 9 1 .03 and 90. 1 8. This fraction can then be 
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subjected to any of several known finishing processes, to put it in a desired form for 
shipping or for its finial use, as known in the art and also as described and exemplified 
herein. 

In a third method, typified in the examples as "product A," a blend is made 

5 comprising (1) the purified whole feed and (2) a purified feed remaining after removal of 
the 90% less than 2 micron firaction. The blend can be any ratio of ( 1 ) to (2) of from 
100(l):0(2) to 0(1):100(2). For example, the ratio can be about 90(1): 10(2), about 
80(1):20(2), about 70(1):30(2), about 60(1):40(2), about 50(1):50(2), about 
40(1):60(2), about 30(1):70(2), about 20(1):80(2), or about 10( 1):90(2). This blend is 

10 then subjected to delamination. Mechanical delamination is performed to dismpt and 
separate to an extent the kaolinite layers within the books. Any grinding media can be 
used; typical grinding media include glass beads, sand, plastic cylinders, nylon or other 
polymer pellets, small ceramic balls. It is preferred that the delamination be performed 
using a hard grinding media. Particularly preferred hard grinding media are glass beads 

15 and sand. In general, the smaller the media, the more delamination; therefore, small size 
glass beads or sand are preferred. In this method, it is desired to achieve fairiy extensive 
grinding, i.e., to achieve from about 60% to as much as 90% less than 2 microns. For 
example, the clay can be ground to achieve about 60%, about 70%, about 80%, about 
85% or about 90% less than two microns. The clay is preferably ground to about 75%, 

20 76%, 77%, 78%, 79%, or 80% less than 2 microns. This delaminated clay is the high 
brightness kaolin pigment (exemplified herein as **product A''). This delaminated clay 
can optionally be firactionated to 90% recovery (exemplified herein as "product B"). It 
preferably has a brightness of 87 or greater. Thus, it can have a brightness of 87, 88, 89, 
90, 91, or higher. For example, provided in the examples are 60% less than 2 micron 

25 fraction clays having brightness of 90.82, 92. 1 0, 9 1 .03 and 91.11. These products can 
then be subjected to any of several known finishing processes, to put it in a desired form 
for shipping or for its final use, as known in the art and also as described and 
exemplified herein. 

Thus, the present invention provides a method of making a high brightness 

30 kaolin clay comprising: 
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applying magnetic separation to a blunged, degritted kaolin clay crude 
having a particle size distribution as follows: 50 %- 70 % less than 2 
microns, 20% - 35% less than 0.5 microns and 5 %- 20% less than 0.3 
microns, all e.s.d. as determined by Sedigraph for a period of time 
sufficient to achieve the desired brightness to make a purified feed; 
fractionating the clay into a first fraction of 90% less than 2 micron and a 
second fraction of remaining clay; 

blending the purified feed with the second fraction to form a blended clay 
having a ratio of purified feed to second fraction of from 100:0 to 0: 100; 
grinding the blended clay to a panicle size of from 60 to 90% less than 
two microns. 

These high brightness kaolin pigment products can then be treated by methods 
standard in the art for final preparation of a high-brightness product, such as by leaching, 
15 acid flocculation, filtering, and can be prepared for shipping as desired, e.g., 
redispersement, spray-drying, acid pulverization or shipping as a slurry. 

The present invention further provides high brightness kaolin clays produced by 
these methods. Thus, the present invention provides a high brights kaolin clay made by 
a method comprising (a) applying magnetic separation to a blunged, degritted kaolin 
20 clay crude having a panicle size distribution as follows: 50 %- 70 % less than 2 microns, 
20% - 35% less than 0.5 microns and 5 %- 20% less than 0.3 microns, all e.s.d. as 
determined by Sedigraph, for a period of time sufficient to achieve the desired 
brightness; and (b) fi^actionating the clay to retain a fraction that is 90% less than two 
microns in panicle size, wherein the clay (the retained 90% less than two microns 
25 fraction) has a brightness of 87 or greater after standard leaching. Thus the clay can 
have a brightness of 87, 88, 89, 90, 91 or greater. 

The present invention further provides a high brightness kaolin clay produced by 
a method comprising 

a. settling out heavy metal impurities from a blunged, degritted kaolin clay 
30 crude having a particle size distribution as follows: 50 %- 70 % less than 



5 

b. 
c. 

10 d. 
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2 microns, 20% - 35% less than 0.5 microns and 5 %- 20% less than 0.3 
microns, all e.s.d, as determined by Sedigraph to make a purified feed; 
b. fractionating the clay into a first fraction of 90% less than 2 micron and a 
second fraction of remaining clay; 
5 c. blending the purified feed with the second fraction to form a blended clay 

having a ratio of purified feed to second fraction of from 100:0 to 0:100; 
d. grinding the blended clay to a particle size of from 60 to 90% less than 
two microns, wherein the clay product has a brightness of 87 or greater. 
Thus the clay can have a brightness of 87, 88, 89, 90, 91 or greater. 
10 The present invention further provides a high brightness kaolin clay made by a 

method comprising 

a. applying magnetic separation to a blunged, degritted kaolin clay crude 
having a particle size distribution as follows: SO %- 70 % less than 2 
microns, 20% - 35% less than 0.5 microns and 5 %- 20% less than 0.3 

IS microns, all e.s.d. as determined by Sedigraph for a period of time 

sufficient to achieve the desired brightness; 

b. fractionating the clay to retain a fraction that is 90% less than two 
microns in particle size, separately from the remaining clay, 

c. further comprising the step of further fractionating the remaining clay to 
20 retain a second fi'action that is 60% less than two microns in particle size, 

and wherein the 60% less than two micron fraction comprises the high 
brightness kaolin clay, and wherein the clay has a brightness of 87 or 
greater. Thus the clay can have a brightness of 87, 88, 89, 90, 91 or 
greater. 

2S The present invention further provides a high brightness kaolin clay made by a 

method comprising 

a. applying magnetic separation to a blunged, degritted kaolin clay crude 
having a particle size distribution as follows: SO %- 70 % less than 2 
microns, 20% - 35% less than 0.5 microns and 5 %- 20% less than 0.3 
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microns, all e.s.d. as determined by Sedigraph for a period of time 
sufficient to achieve the desired brightness; 
b. fractionating the clay to retain a fraction that is 90% less than two 
microns in panicle size, separately from the remaining clay, 

5 c. further fractionating the remaining clay to retain a second fraction that is 

60% less than two microns in particle size, and wherein the 60% less 
than two micron fraction comprises the high brightness kaolin clay, and 
wherein the clay product has a brightness of 87 or greater. Thus the clay 
can have a brightness of 87, 88, 89. 90, 91 or greater. 

10 The present invention further provides a high brightness kaolin clay made by a 

method comprising 

a. applying magnetic separation to a blunged, degritted kaolin clay crude 
having a particle size distribution as follows: 50 %- 70 % less than 2 
microns, 20% - 35% less than 0.5 microns and 5 %- 20% less than 0.3 

IS microns, all e.s.d. as determined by Sedigraph for a period of time 

sufficient to achieve the desired brightness to make a purified feed; 

b. fractionating the clay into a first fraction of 90% less than 2 micron and a 
second fi'action of remaining clay; 

c. blending the purified feed with the second fraction to form a blended clay 
20 having a ratio of purified feed to second fraction of from 100:0 to 0:100; 

d. grinding the blended clay to a particle size of from 60 to 90% less than 
two microns, wherein the clay has a brightness of 87 or greater. Thus 
the clay can have a brightness of 87, 88, 89, 90, 91 or greater. 

The present invention fiinher provides a high brightness kaolin clay made by a 
25 method comprising 

a. applying magnetic separation to a blunged^ degritted kaolin clay crude 
having a particle size distribution as follows: SO %- 70 % less than 2 
microns, 20% - 35% less than O S microns and S %- 20% less than 0.3 
microns, all e.s.d. as determined by Sedigraph for a period of time 
30 sufficient to achieve the desired brightness to make a purified feed; 



wo 97/34956 



PCTAJS97/04680 



15 

b. fractionating the clay into a first fraction of 90% less than 2 micron and a 
second fraction of remaining clay; 

c. blending the purified feed with the second fraction to form a blended clay 
having a ratio of purified feed to second fraction of from 100:0 to 0: 100; 

5 d. grinding the blended clay to a particle size of from 60 to 90% less than 

two microns, 

e. further comprising fractionating the blended clay to about 90% recovery, 
and wherein the clay has a brightness of 87 or greater. Thus the clay can 
have a brightness of 87, 88, 89, 90, 91 or greater. 
10 The present invention also provides a nondelaminated high brightness kaolin clay 

having the following characteristics: (a) particle size of 90% less than two microns 
(e.s.d. as measured by Sedigraph) and a ratio of % less than 2.0 microns/ % less than 
0.5 microns £ 2.0; (b) brightness of 87 or greater; and (c) Brookfield viscosity 
measured at 20 rpm and 71% solids of greater than 100 cp. For example, the 
15 Brookfield viscosity can also be greater than 150 cp, greater than 175 cp or greater than 
200 cp. The clay can therefore have a brightness of 87, 88, 89, 90, 91 or greater. 

The present invention also provides a nondelaminated high brightness kaolin clay 
having the following characteristics: (a) panicle size of at least 60% less than two 
microns (e.s.d. as measured by Sedigraph); (b) brightness of 87 or greater; and (c) 
20 Brookfield viscosity measured at 20 rpm and 71% solids of greater than 175 cp. The 
clay can therefore have a brightness of 87, 88, 89, 90, 9 1 or greater. 

The present invention also provides a delaminated high brightness kaolin clay 
having the following characteristics: (a) particle size of from 60 to 90% less than two 
microns (e.s.d. as measured by Sedigraph); (b) brightness of 87 or greater; and (c) 
25 Hercules viscosity of less than 1 000 rpm at 1 8 dynes. The clay can therefore have a 
brightness of 87, 88, 89, 90, 9 1 or greater. 

In another embodiment, two or more of the herein described high brightness 
products, such as the products produced by the four methods exemplified to produce 
products A, B, C, and D, can be blended to produce another improved clay within the 
30 present invention. Blending these products results in a surprising synergistic effect. In 
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particular, it results in high brightness kaolin pigments having improved opacity over the 
starting products. Examples of such blends and their properties are provided in the 
examples. Additional blends have been made that have shown exceptional properties. 
Thus the present invention provides highly desirable clay blends. 
5 Thus the present invention provides a high brightness kaolin clay comprising a 

blend of the following component clays: 

a. a nondelaminated kaolin clay having the following characteristics: 

i. particle size of 90% less than two microns (e.s.d. as measured by 
Sedigraph) and a ratio of: % less than 2.0 microns/ % less than 

10 0.5 microns ^ 2.0; 

ii. brightness of 87 or greater; and 

iii. Brookfield viscosity measured at 20 rpm and 71% solids of 
greater than 100 cp; and 

b a delaminated kaolin clay having the following characteristics: 
15 L particle size of from 60 to 90% less than two microns (e.s.d. as 

measured by Sedigraph); 

ii. brightness of87 or greater; and 

iii. Hercules viscosity of less than 1000 rpm at 18 dynes, 

in a ratio of from 100:0 to 0:100. The component clays can be present preferably at a 
20 ratio of from 70:30 to 30:70, such as 70:30, 60:40, 50:50, 40:60, and 3O:70.The 
nondelaminated clay is exemplified herein by product C; the delaminated clay is 
exemplified by products A and B. 

The present invention also provides a high brightness kaolin clay comprising a 
25 blend of the following component clays: 

a. a nondelaminated kaolin clay having the following characteristics: 

i. particle size of 60% less than two microns (e.s.d. as measured by 
Sedigraph); 

ii. brightness of 87 or greater; and 
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iii. Brookfield viscosity measured at 20 rpm and 71% solids of 
greater than 175 cp; and 
b. a delaminated kaolin clay having the following characteristics: 

i. particle size of from 60 to 90% less than two microns (e.s.d. as 
S measured by Sedigraph); 

ii. brightness of87 or greater; and 

iii. Hercules viscosity of less than 1000 rpm at 1 8 dynes, 

in a ratio of from 100:0 to 0: lOO.The component clays can be present preferably at a 
ratio of from 70:30 to 30:70, such as 70:30, 60:40, 50:50, 40:60, and 30:70. The 
10 component clays can each have a brightness of 87, 88, 89, 90, 91 or greater. The 
nondelaminated clay is exemplified herein by product D; the delaminated clay is 
exemplified by products A and B. The blended clay preferably has a higher opacity than 
either of the component clays, as seen in the examples. 

The present invention also provides a method of making a high brightness kaolin 
15 clay comprising blending the following component clays: 

a. a nondelaminated kaolin clay having the following characteristics: 

i. particle size of 90% less than two microns (e.s.d. as measured by 
Sedigraph) and a ratio of: % less than 2.0 microns/ % less than 
0.5 microns < 2.0; 
20 ii, brightness of 87 or greater; and 

iii. Brookfield viscosity measured at 20 rpm and 71% solids of 
greater than 100 cp; and 
b a delaminated kaolin clay having the following characteristics: 

i. particle size of from 60 to 90% less than two microns (e.s.d. as 
25 measured by Sedigraph); 

ii. brightness of 87 or greater; and 

iii. Hercules viscosity of less than 1000 rpm at 1 8 dynes, 

in a ratio of from 100:0 to 0: 100. The component clays can be present preferably at a 
ratio of from 70:30 to 30:70, such as 70:30, 60:40, 50:50, 40:60, and 30:70. The 
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nondelaminated clay is exemplified herein by product C; the delaminated clay is 
exemplified by products A and B. 

The present invention also provides a method of making a high brightness kaolin 
clay comprising blending the following component clays: 
5 a. a nondelaminated kaolin clay having the follov/ing characteristics: 

i. particle size of 60% less than two microns (e.s.d. as measured by 

Sedigraph); 
u. brightness of 87 or greater; and 

iii. Brookfield viscosity measured at 20 rpm and 71% solids of greater than 
10 175 cp; and 

b. a delaminated kaolin clay having the following characteristics: 

i. particle size of from 60 to 90% less than two microns (e.s.d. as measured 
by Sedigraph); 

ii. brightness of 87 or greater; and 

15 Hi. Hercules viscosity of less than 1 000 rpm at 1 8 dynes, 

in a ratio of from 100:0 to 0: 100. The component clays can be present preferably at a 
ratio of from 70:30 to 30:70, such as 70:30, 60:40. 50:50, 40:60, and 30:70. The 
component clays can each have a brightness of 87, 88, 89, 90, 91 or greater. The 
nondelaminated clay is exemplified herein by product D; the delaminated clay is 

20 exemplified by products A and B. 

The high brightness kaolin pigments of this invention and the blends thereof are 
within the scope of the present invention. These products have characteristics such as 
high brightness, typically around 89-91% brightness as exemplified in the examples. For 
paper coating applications these clays are highly uscfiil. They have good rheology, that 

25 is, higher coating solids and better runnability. They have beneficial optical properties, 
high opacity and high brightness. When used in paper coating applications one can 
reduce prime pigments, such as titanium dioxide and calcined clay. For printability they 
have high print gloss and good snap. For binder reduction they have good ink pick 
strength. These products have useful viscosity as exemplified in the examples, both 
30 Hercules viscosity and Brookfield viscosity, and they have particle size distribution as 
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exemplified in the examples. Applications for which these products are highly suited 
and beneficial are exemplified throughout the examples. 

The herein described products, exemplified by products A, B, C and D, 
additionally have wet end paper uses in alkaline papermaking systems. The products of 

5 the present invention can be utilized to make paper filler that allows the increase of 
percentage filler used while maintaining sufficient tensile strength of the paper to yield a 
paper product having sufficient strength to avoid breakage in the paper production 
machinery. Traditional fillers consist of precipitated calcium carbonate (PCC). The 
present inventive filler comprises a blend or mixture of precipitated calcium carbonate 

10 and kaolin clay. The high brightness clay of this invention can be used in this filler to 
preferably have a brightness of 87 or greater, such as 87, 88. 89, 90 or greater. A 
preferable clay is a clay derived from Brazilian crude and produced as described herein, 
such as products A, B, C or D or blends thereof A paper product made with this filler at 
greater than 1 2%, such as at 1 8%, has equivalent or higher opacity, brightness and 

15 breaking length than the same paper product made with 12% PCC. A paper product 
made with this filler at greater than 12%, such as 1 8%. will have equivalent or higher 
opacity and brightness and equivalent or better breaking length, but preferably better 
breaking length, than the same paper product made with 1 8% PCC. As shown in the 
examples, one can obtain a paper having PCC/kaolin filler as high as 18% that has a 

20 good breaking length, or tensile strength, as compared to that obtained with precipitated 
calcium carbonate alone at 12%. These papers having 18% kaolin/precipitated calcium 
carbonate fillers retain high brightness and good opacity. One can very readily make 
additional filler combinations and paper products with such fillers by varying the relative 
percentages of kaolin and precipitated calcium carbonate. In any of these fillers, the 

25 ration of PCC to kaolin can be any desired ratio; however, a preferable ratio of 

PCC:kaolin is from about 60:40 to about 70.30, and can include, for example, 67:33. 

Thus, the present invention provides a filler system for paper products containing 
precipitated calcium carbonate, comprising (a) precipitated calcium carbonate and (b) 
the high brightness kaolin clay produced by a method as described herein for producing 

30 a high brightness kaolin clay. The system can funher comprise other pigments or fillers. 
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Such other pigments or fillers are known and standard in the an, such as, for example, 
titania, aluminum oxides, silicas, plastic pigments, and ground calcium carbonate. 
Furthermore, in each of these systems, the precipitated calcium carbonate is preferably 
present at ^8% by weight in the paper and the kaolin clay is present at a level of at least 
5 50% of the precipitated calcium carbonate. 

Thus, the present invention specifically provides a filler system for paper 
products containing precipitated calcium carbonate, comprising 

a. precipitated calcium carbonate and 

b. the high brightness kaolin clay produced by a method comprising 

10 a. applying magnetic separation to a blunged, degritted kaolin clay crude 

having a particle size distribution as follows: SO %- 70 % less than 2 
microns, 20% - 35% less than 0.5 microns and 5 %- 20% less than 0.3 
microns, all e.s.d. as determined by Sedigraph for a period of time 
sufficient to achieve the desired brightness; 

IS b. fractionating the clay to retain a fraction that is 90% less than two 

microns in particle size, separately from the remaining clay, wherein the 
retained 90% less than two micron fraction comprises the high brightness 
kaolin clay. 

The present invention further specifically provides a filler system for paper 
20 products containing precipitated calcium carbonate, comprising 

a. precipitated calcium carbonate and 

b. the high brightness kaolin clay produced by a method comprising 

i. settling out heavy metal impurities from a blunged, degritted kaolin clay 
crude having a particle size distribution as follows: 50 %- 70 % less than 

25 2 microns, 20% - 35% less than 0.5 microns and 5 %- 20% less than 0.3 

microns, all e.s.d. as determined by Sedigraph to make a purified feed; 

ii. fractionating the clay into a first fraction of 90% less than 2 micron and a 
second fraction of remaining clay; 

iii. blending the purified feed with the second fraction to form a blended clay 
30 having a ratio of purified feed to second fraction of from 100:0 to 0: 100; 
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iv. grinding the blended clay to a panicle size of from 60 to 90% less than 
two microns. Additionally, if desired the blended, ground clay can be 
fractionated to about 90% recovery 
The present invention further provides this paper filler system wherein precipitated 
5 calcium carbonate is present at ^8% by weight in the paper and the kaolin clay is present 
at a level of at least 50% of the precipitated calcium carbonate. 

The present invention further provides the present invention provides a filler 
system for paper products containing precipitated calcium carbonate, comprising 
a. precipitated calcium carbonate and 
10 b. the high brightness kaolin clay produced by a method comprising 

i. applying magnetic separation to a blunged, degritted kaolin clay crude 
having a particle size distribution as follows: 50 %• 70 % less than 2 
microns, 20% - 35% less than 0.5 microns and 5 %- 20% less than 0.3 
microns, all e.s.d. as determined by Sedigraph for a period of time 

15 sufficient to achieve the desired brightness; 

ii. fractionating the clay to retain a fraction that is 90% less than two 
microns in particle size, separately from the remaining clay, 

iii. further comprising the step of further fractionating the remaining clay to 
retain a second fraction that is 60% less than two microns in particle size, 

20 and wherein the 60% less than two micron fraction comprises the high 

brightness kaolin clay. 
The precipitated calcium carbonate is preferably present at ^8% by weight in the paper 
and the kaolin clay is present at a level of at least 50% of the precipitated calcium 
carbonate. 

25 Therefore, also provided by this invention are methods of producing a paper 

product using as filler the herein described PCC/kaolin blend fillers. In any of these 
methods, the filler can comprise any amount of the paper product as desired, it being 
standard in the art to add varying percentages of filler to determine final product 
qualities. A preferable percentage is from about 12% to about 1 8% filler. The higher 

30 the percentage of filler, typically the less expensive the paper is to produce The 
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examples provide guidelines for resulting brightness, opacity and tensile strength for a 
continuum between 12% and 18%, all of which demonstrate useful properties. 
Preferable filler percentages, therefore, can be 12%, 13%, 14%, 15%, 16%, 17% and 
18% filler. 

S Also provided herein is a method of producing a precipitated calcium carbonate* 

containing paper product in which precipitated calcium carbonate is added at ^8% of 
the weight of the paper and kaolin is added at a level of at least 50% of precipitated 
calcium carbonate level, comprising adding as filler a blend of precipitated calcium 
carbonate and a high brightness kaolin clay of this invention. 

10 Thus specifically provided herein is a method of producing a precipitated calcium 

carbonate-containing paper product in which precipitated calcium carbonate is added at 
2 8% of the weight of the paper and kaolin is added at a level of at least 50% of 
precipitated calcium carbonate level, comprising adding as filler a blend of 
a. precipitated calcium carbonate; and 

15 b. the high brightness kaolin clay produced by a method comprising 

a. applying magnetic separation to a blunged, degritted kaolin clay crude 
having a particle size distribution as follows: 50 %- 70 % less than 2 
microns, 20% - 35% less than 0.5 microns and 5 %- 20% less than 0.3 
microns, all e.s.d. as determined by Sedtgraph for a period of time 

20 sufficient to achieve the desired brightness; 

b. fractionating the clay to retain a fraction that is 90% less than two 
microns in particle size, separately from the remaining clay, wherein the 
retained 90% less than two micron fraction comprises the high brightness 
kaolin clay. 

25 Also provided herein is a method of producing a precipitated calcium carbonate- 
containing paper product in which precipitated calcium carbonate is added at ^8% of 
the weight of the paper and kaolin is added at a level of at least 50% of precipitated 
calcium carbonate level, comprising adding as filler a blend of 
a. precipitated calcium carbonate; and 

30 b. the high brightness kaolin clay produced by a method comprising 
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i. settling out heavy metal impurities from a blunged, degritted kaolin clay 
caide having a particle size distribution as follows: 50 %- 70 % less than 
2 microns, 20% - 35% less than 0.5 microns and 5 %- 20% less than 0.3 
microns^ all e.s.d. as determined by Sedigraph to make a purified feed; 
5 ii. fractionating the clay into a first fraction of 90% less than 2 micron and a 

second fraction of remaining clay; 

iii, blending the purified feed with the second fraction to form a blended clay 
having a ratio of purified feed to second fraction of from 100:0 to 0: 100; 

iv. grinding the blended clay to a particle size of from 60 to 90% less than 
10 two microns. Additionally, if desired the blended, ground clay can be 

fractionated to about 90% recovery. 
Also provided herein is a method of producing a precipitated calcium carbonate- 
containing paper product in which precipitated calcium carbonate is added at ^8% of 
the weight of the paper and kaolin is added at a level of at least 50% of precipitated 
15 calcium carbonate level, comprising adding as filler a blend of 

a. precipitated calcium carbonate; and 

b. the high brightness kaolin clay produced by a method comprising 

i. applying magnetic separation to a blunged, degritted kaolin clay crude 
having a particle size distribution as follows: 50 %- 70 % less than 2 

20 microns, 20% - 35% less than 0.5 microns and 5 %- 20% less than 0.3 

microns, all e.s.d. as determined by Sedigraph for a period of time 
sufficient to achieve the desired brightness; 

ii. fractionating the clay to retain a fraction that is 90% less than two 
microns in panicle size, separately from the remaining clay, 

25 iii. further comprising the step of further fractionating the remaining clay to 

retain a second fraction thai is 60% less than two microns in particle size, 
and wherein the 60% less than two micron fraction comprises the high 
brightness kaolin clay. 
Many steps recited herein are standard methods of handling kaolin clays and 

30 therefore details are not provided herein, since they are known in the art. For example, 
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U.S. Patent Nos. 3,586,523; 3,798,044; 3,097.801; 3,075,710; 5,169,443; and 
5,4 1 1,587 and the references cited therein provide such background and are hereby 
incorporated in their entirety. 

The present invention is more particularly described in the following examples 
5 which are intended as illustrative only ^nce numerous modifications and variations 
therein vnll be apparent to those skilled in the art. 

EXAMPLES 

In any of the examples, kaolin designated as DB was obtained in Georgia. Clays 
10 labeled Capim DL correspond with products A and/or B, and clays labeled Capim 90 
correspond with product C. 

Example 1: Crude characterization 

15 TABLE 1 RCC Crude Characteristics 





Crude A 


Crude B 


% < 20 mesh 


99.08 


99.89 


% < 30 mesh 


98.75 


99.83 


% < 50 mesh 


96.95 


90.86 


% < 60 mesh 


95.52 


87.80 


|%<70mesh 


94.17 


82.96 


|%<80mesh 


92.94 


74.51 


% < 100 mesh 


90.82 


68.48 


% < 200 mesh 


86.22 


59.89 


%< 325 mesh 


84.37 


58.32 


-325 Mesh Kaolin Fraction of RCC Crudes 


Brightness 


81.34 


83.91 
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%riOj 


0.709 


0.433 




0.621 


0.553 


% < 20|i 


98.4 


99.1 


% < lOfi 


92.6 


93.5 


% < 5^ 


81.0 


81.3 


%<2n 


63.9 


59.6 


Vo<l\l 


48.2 


44.2 


% < 0.5n 


27.5 


25.4 


% <0.3u 


11.3 


12.3 



10 

Example 2; Preparation of Products A. B. C and P 
PpAict C rcapim 90 (90% < 2 fraction^ 

Blunge 600 lbs. of Rio Capim crude at 55% solids using 10% solution of 45% 
soda ash and 55% polyacrylate, 2.8 lbs./ton dispersant. 
Screen on 100 mesh screen to remove grit. 
Dilute to 40% solids. 

Settle out and discard black particles for 5 minutes for every 4 feet of day, and 
siphon off fines. 

Screen fines on 325 mesh screen. 

a. (Optional) Reblunge +325 mesh grit at 35% solids and screen on 325 

mesh. Reject coarse. 
Subject -325 fines to magnetic separation, 1 minute retention, 8 minute cycle 
time. 

Recover purified feed. 

Fractionate by centrifugation to get 90% < 2 micron firaction. 
Leach 4 lbs./ton, flocculate to pH = 3.5, alum 2 lbs./ton, filter, redisperse, spray 
dry (50 lbs.). 

30 Product P fCapim 90^ (60% < 2 fraction') 



1. 

15 

2. 
3. 
4. 

20 5. 
6. 

25 7. 
8. 
9. 
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1. Blunge 600 lbs. of Rio Capim crude at 55% solids using 10% solution of 45% 
soda ash and 55% polyacrylate, 2.8 Ibs./ton dispersant. 

2. Screen on 100 mesh screen to remove grit. 

3. Dilute to 40% solids. 

5 4. Settle out and discard black particles for 5 minutes for every 4 feet of clay, and 
siphon off fines. 

5. Screen fines on 325 mesh screen. 

a. (Optional) Reblunge +325 mesh grit at 35% solids and screen on 325 
mesh. Reject coarse. 

10 6. Subject -325 fines to magnetic separation, 1 minute retention, 8 minute cycle 
time. 

7. Recover purified feed. 

8. Fractionate by centrifligaiion lo get 60% < 2 microns C*coarse B fraction"). 

9. Leach 4 Ibs./ton, flocculate to pH = 3.5, alum 2 Ibs./ton, filter, redisperse, spray 
15 dry (5- 10 lbs.). 

Product A fCapim DL^ fPelaminated) 

1. Blunge 600 lbs. of Rio Capim crude at 55% solids using 10% solution of 45% 
20 soda ash and 55% polyacrylate, 2.8 Ibs./ton dispersant. 

2. Screen on 100 mesh screen to remove grit. 

3. Dilute to 40% solids. 

4. Settle out and discard black panicles for 5 minutes for every 4 feet of clay, and 
siphon off fines. 

25 5. Screen fines on 325 mesh screen 

a. (Optional) Reblunge +325 mesh grit at 35% solids and screen on 325 
mesh. Reject coarse. 

6. Subject -325 fines to magnetic separation, 1 minute retention, 8 minute cycle 
time, 

30 7. Recover purified feed. 
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8. Blend 72 lbs. Coarse B fraction (from product D, step 8) with 48 lbs. Purified 
feed (i:e., 60% coarse B fraciion/40% purified feed) to make grinder charge. 

9. Grind grinder charge with glass beads to 80% < 2 microns by Sedigraph. 

10. Leach 4 Ibs./ton. acid flocculate to pH 3.5, add 2 Ibs./ton alum. 
5 11. Filter on press. 

12. Redisperse with 40% soda ash/60% polyacrylate. 

13. Spray dry. 

Product B (Capim PL) (delaminated> 

10 

1. Blunge 600 lbs. of Rio Capim crude at 55% solids using 10% solution of 45% 
soda ash and 55% polyacrylate, 2.8 Ibs./ton dispersant. 

2. Screen on 100 mesh screen to remove grit. 

15 3. Dilute to 40% solids. 

4. Settle out and discard black particles for 5 minutes for every 4 feet of clay, and 
siphon off fines. 

5. Screen fines on 325 mesh screen. 

a. (Optional) Reblunge +325 mesh grit at 35% solids and screen on 325 
20 mesh. Reject coarse. 

6. Subject -325 fines to magnetic separation, I minute retention, 8 minute cycle 
time. 

7. Recover purified feed. 

8. Blend 72 lbs. Coarse B fraction (from product D, step 8) with 48 lbs. Purified 
25 feed (i.e., 60% coarse B fraction/40% purified feed) to make grinder charge. 

9. Grind grinder charge with glass beads to 80% < 2 microns by Sedigraph. 

10. Fractionate to 90% recovery. 

1 1. Leach 4 lbs./ton, acid flocculate to pH - 3 .5, add 2 Ibs./ton alum. 

12. Fiher on press. 

30 13. Redisperse with 40% soda ash/60% polyacrylate. 
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14. Spray diy. 

Example 3; Characterization of products A. B. C and D 



STABLE 2 Products FROM RCC Crude: PROC -029/7 







Sample iDENTincATiQN 




Test 










A 


B 


C 


D 


S. D. Brightness [GE] 


90.82 


91.03 


89.80 


89.63 


Brookfield Viscosity, cp 










lORPM 


410 


370 


260 


470 


20RPM 


270 


240 


180 


350 


50RPM 


160 


140 


112 


268 


100 RPM 


131 


113 


100 


432 


Viscosity Solids % 


67.0 


67.0 


71.0 


71.2 


Hercules Viscoaty 


350 RPM 


425 RPM 


2.8 dynes 


165 RPM 


pH{20%SoUds} 


6.86 


8.03 


7.12 


7.12 


+325 Mesh Grit, % 


0.0006 


0.0008 


0.0006 


0.0037 


Sedigraph Analyas 










1 % < 5^ 


98.5 


98.2 


99.2 


95.5 


% < 2|i 


78 8 


81.7 


93.2 


58.1 


%<l|i 


54.2 


57.0 


77.8 


33.3 


%<0.5^ 


29.1 


30.0 


49.9 


17.4 


1 %<0.3u 


14.6 


14.7 


26.4 


9.1 



25 
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TABLE 3 Products: Capim 90 AND CapimDL 







CAPIM90 


CapimDL 






PROC-029/25A 


PROC- 


029/27 


5 
















1ST RUN 


2ND Run 


ISTRUN 


2ND RUN 




BRIGHTNESS 


91.19 


90.18 


92.10 


91.11 




L 




96.45 


96.72 


96.51 


10 


a 




-0.40 


-0.82 


-0.36 




b 




3.34 


3.47 


2.70 




PH 


6.57 


7.21 




6.43 














SOUDS 


71.0% 


67;0% 


15 


BROOKHELD 


1"RUN 


2"* RUN 


l^RUN 


2"* RUN 




10 


170 


380 


270 


200 




20 


125 


240 


175 


140 




50 


88 


142 


108 


84 




100 


92 


113 


95 


84 


20 


HERCULES 


17 Dyne 


3.8 Dyne 


775 RPM 


820 RPM 
















SEDIGRAFH 


TRUN 


2"* RUN 


1*RUN 


2"'RUN 




%<0.5 


51.2 


48.3 


35.9 


30.4 




%<1.0 


76.0 


76.5 


60.4 


57.0 


25 


%< 2.0 


91.1 


92.7 


80.7 


79.2 1 



Example 4; High brightness Kaolin Blends 



SUBSTITUTE SHEET (RULE 26) 



wo 97^956 



PCT/US97/04680 



30 

Table 4 roMPAiusoN of Capim blenhs against Capim 90 LWC Offset 



Kaolin 



Opacity Brightness 



Sheet 
Gloss 



PRirrr 
Gloss 



Parker 

Roughness 



Capim DL 
Capim DL 
Cq)im90 



81.1 
81.6 



75.3 
75.2 



48 
48 



69 
71 



0.90 
0.85 



10 



EMmole S: AoDlication-pap er coating 

The data presented in Table 5 demonstrates benefidal properties of the high brightness 
kaolin pigments ("Capim"): removal of calcined clay, property improvement, and can be used with 
IScommercial Georgia clay (DB-Kote-2). 
TABLES: pilot COATER TRIALS 

IXVC OFFSET 

SHEET PRINT MISSING 
GLOSS GLOSS DOTS 



PIGMENT 

Blend 



20 



Coat 
Weigot 
(g/m) 



Opacity brightness 



67.5%DB-Plate 
22.S"/oDB-Kote2 
10%DB-Paque 
25 100% Capim 

71%DB-Plate 
24%DB-Kote2 
5% DB-Paque 
30 100% Capim 



85.8 



70.7 



71 



77 



86.9 72.1 
LWCRoto 
86.3 68.3 



70 



64 



84 



56 



87.3 



70.7 



67 



56 



37 



18 



ciinCTITilTC fiUPPrmilLf: 9Ki 
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75% Capim 
25%DB-Kote2 



8 



85.9 



69.4 



67 



56 



36 



The data presented in Table 6 demonstrates the improved coating rheology of the high 
5brightness kaolin clays. 



Table 6 



Coating Rheology 
ULWC Offset 



10 



15 



20 



Pigments 



Brookfield Viscosity 



lORPM 



85 US Blend 
7 Calcined 
4 TiOi 
4HP-91 

94 Capim 

STiOj 

3HP-91 



6280 



4920 



100 RPM 



1340 



1028 



Hercules Viscosity 
4400 RPM 



8.4 



5.5 



25 The data presented in Table 7 demonstrates benefits of using the high brightness kaolins of 
improvemoit in print gloss and ink pick strength, partial or complete replacement of prenuum 
pigments, calcined day, TiOj and plastic pigment (HP-91). 



eiiRCTmrrp shppt/riii p 9H\ 
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Table? Coating Properties 

ULWCOffset 

Pigments Brightness Opacity Sheet Print Ink Pick 

5 Gloss Gloss 



85 US Blend 70.4 86.0 43 64 2578 

7 Calcined 
4TiOj 
10 4HP-91 



94 Capim 70.0 85.5 45 71 679 

3 TiOa 

3HP-91 

15 

The data presented in Table 8 demonstrates the potential to ronove titaiuum dioxide (TiOj) 
which is a premium pigment (cost approx. lOx cost of high brightness kaolin). 
Tables T1O2 Reduction in LWC Offset 

20 Pigment Brightness Opacity Sheet Print 

Gloss Gloss 



55 67 

57 70 

Table 9 demonstrates the better rheology achieved with the high brightness kaolin 
30("Capim")-contaimng coating. 



94 US Blend 73.2 89.5 
6Ti02 

25 

100 Capim 73.6 89.1 
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Table 9 

Coating Rheology - LWC Rotogravure 

Kaolin brookfield Viscosity herojles Viscosity 

4400 RPM 



lORFM 100 RPM 



93 US Blend 11480 2192 8.9 

10 7 Calcined 

lOOCapim 3760 788 4.6 

Table 10 demonstrates the following benefits of using the high brightness kaolin pigments 
15(Capim) in paper coating: removal of calcined clay which is a premium pigment, and property gains. 
Table 10 Coating Properties 

LWC Rotogravure - Pilot Coater Data 



Kaolin Brightness Opacity PPS PPS rotoprintability 

20 Brightness Porosity Missing dots 



95 US Blend 68.3 85.8 1.27 5.22 34 

5 Calcined 



25 lOOCapim 70.7 87.3 1.23 6.20 18 

The following data illustrates the benefits of the high brightness clay in coated fi-eesheet 
relative to commercial currently No. 1 U.S. coating clays, as well as premium structured clay. 
30Binder systems were as listed in Table 11. 
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Table 11 Capim Clay In Coated Ereesheet 

Binder Parts by Weight 



Starch 8 4 0 

5 Latex 8 12 16 

In all binder systenis, the coating with high brightness clays (Capim) had lower Brookfield viscosity 
and more favorable Hercules viscosity. This can result in improved ninnabiUty and increased coating 
solids. The data is presented in the following Tables 12-19. In all of the tables, ''Capim" is the high 
lObrightness kaolin. "DB-Kote" (Diy Branch Kaolin Company, Macon, Georgia) has 88 brightness; 
"Hi Brite" has 90 brightness. Relative to the currently No. 1 U.S. clays, the high brightness clay 
showed: 

(1) Equal or higher opacity and sheet gloss. 

(2) Higher brightness and print gloss. Higher print gloss with equivalent sheet gloss means a 
1 S better ''snap" or delta gloss for high brightness day. 

(3) More &vorable pick strength which means that lower buider can be utilized. Data in the 
12/4 binder system shows use of high brightness clay with 2 parts lower latex resulted in 
more favorable pick strength than the structured cby. 

20 Table 12 demonstrates coating rheology using high brightness day (Capim) as compared to 
two high-selling commercial products, at 67% coating solids. 
Table 12 Coating Rheology 

16 Latex Binder 

25 Kaolin Brookfield Hercules 



lORPM 100 RPM 



Capim 1400 280 4.7 dynes 

30 DK-Kotel 4600 825 13.6 
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HiBriteNo. 1 



3560 



620 



11.8 



In Table 13, the coat weight is 6 Lbs. 



Table 13 



Coating Properties 
12/4 Binder 



Kaolin 



10 



Capim 
DB-Kote 1 
Hi Biite No. 1 



OPAcrry Brightness Sheet Print Parker Ink 

Gloss Gloss Roughness Pick 



88.5 
88.2 
88.4 



83.0 
81.6 
82.5 



66 
64 
65 



73 
63 
66 



1.27 
1.51 
1.47 



340 
2280 
1770 



15 



In Table 14, the coating solids are 66%. 
Table 14 Coating Rheology 

12 Latex/ 4 Starch 



20 



Kaolin 



25 Capim 
DB-Kote 1 
HiBriteNo. 1 



Brookfield 



lORPM 



100 RPM 



5400 

13440 

9240 



1075 
2210 
1770 



hercules 
Viscosity 
4400 RPM 



8.6 
14.1 
11.5 



In Table 15, the coat wei^ is 6 Lbs. 



30 
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Table 15 Coating Properties 

12 Latex/ 4 Starch 



Kaolin Opacity Brightness Sheet Print Parker Ink 
5 Gloss Gloss Roughness Pick 



Capim 



88.5 



83.0 



66 73 



1.27 



340 



DB-Kote 1 88.2 
HiBrite 88.4 
10 No. 1 



81.6 
82.5 



64 
65 



63 
66 



1.51 
1.47 



2280 
1770 



In Table 16, the coating solids are 66%. 
Table 16 Coating rheology 

12 Latex/ 4 Starch 



15 



Kaolin 



20 Capim 
Capim 

(Utex@ 10 parts) 
Stnictured 



Brookfield 



lORPM 



100 RPM 



6080 
5920 

6520 



1010 
1040 

1070 



Hercules 



8.2 dynes 
8.4 

13.8 



25 
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Kaolin 



Capim 

(Latex @ 10 parts) 
Stnictured 



10 



37 

Coating Properties 
12 Latex/ 4 Starch 

Opacity brightness Sheet 

Gloss 



87.6 
87.9 

87.9 



83.3 
83.5 

83.6 



67 
67 

66 



In Table 18, the coating solids are 62%. 
Table 18 Coating Rheology 

8 Latex/ 8 Starch 



Print 
Gloss 

80 
80 

82 



Ink 

PICK 



165 

550 

1130 



15 



Kaolin 



Capim 
20 DB -Kote 1 
HiBriteNo. 1 



Brookfield 



lORPM 



100 RPM 



8000 

11840 

9440 



1480 
2445 
2025 



Hercules 



7.1 dynes 
8.2 
8.8 



25 



In Table 19, the coat weight is 6 Lbs. 

Table 19 
Coating Properties 
8 Latex/ 8 Starch 



Kaolin Opacity Brightness Sheet print Parker Ink 

Gloss Gloss Roughness Pick 

Capim 85.9 82.5 66 81 0.99 650 
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DB-Kotel 85.7 80.7 68 75 1.02 4140 

HiBriteNo.l 85.4 81.9 69 82 0.98 4830 



S Eiample 6i Characterization of Paper Filler Blends 
Table 20 Capim Clay In Alkaline Papermaking Systems 

PIGMENT OPACTFY BWGITTNESS BREAKING LENGTH 
BLEND 



20 



' Ptf cent total filler in ^eet 
25*PCC 



10 12%> 18% 12% 18% 12% 18% 



Precipitated 83.7 85.3 88.3 89.2 3.01 km 2.31 km 

CaCO,® 



15 67%PCC/33% 81.6 84.1 86.3 87.1 3.82 2.91 

DB-Plate 1000 



67%PCC/33% 80.8 83.6 87.1 88.1 3.93 3.10 

CapimDL 



67%PCC/33% 81.5 84.3 87.2 88.2 3.59 2.63 

Capim 90 
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CapimClayAsA 
Filler In alkaline Papermaking Systems 



Filler 



10 



Opacity 



Brightness 



Breaiong Length 



12%' 



Precipitated 

67% PCC/33% 
Capim No. 2 



85.6 



84.0 



67% PCC/33% 83.5 
IS DB»Kote2 

' Percent total filler in sheet 
»PCC 



18% 12% 



87.7 89.1 



87.6 88.1 



86.7 86.9 



18% 12% 



89.3 3.92 



87.9 3.65 



18% 



90.3 3.01 km 2.31 km 



2.99 



2.51 



20 



Throughout this application, various publications are referenced. The disclosures of these 
publications in their entireties are hereby incorporated by reference into this apphcation in order to 
more fully describe the state of the ait to which this invention pertains. 



25 Although the present process has been described with reference to spedfic details of certain 
embodiments thereof; it is not intended that such details should be regarded as limitations upon the 
scope of the invention excq>t as and to the extent that they are included in the accompan^ng claims. 
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What is claimed is: 

A method of making a high brightness kaolin clay comprising: 

a. applying magnetic separation to a blunged, degritted kaolin clay crude 
having a particle size distribution as follows: 50 %- 70 % less than 2 
microns, 20% - 35% less than 0.5 microns and 5 %- 20% less than 0.3 
microns, all e.s.d. as determined by Sedigraph for a period of time 
sufficient to achieve the desired brightness; 

b. fractionating the clay to retain a fraction that is 90% less than two 
microns in panicle size, separately from the remaining clay, wherein the 
retained 90% less than two micron fraction comprises the high brightness 
kaolin clay. 

2. The method of claim 1, further comprising, prior to the magnetic separation step, 
15 the step of settling out any heavy metal impurities present in the crude. 

3. The method of claim 2, wherein the settling step comprises settling 5 minutes per 
4 feet of clay. 

20 4. The method of claim I, further comprising the step of further fractionating the 
remaining clay to retain a second fraction that is 60% less than two microns in particle 
size, and wherein the 60% less than two micron fraction comprises the high brightness 
kaolin clay. 

25 5. The method of claim 2, further comprising the step of further fractionating the 
remaining clay to retain a second fraction that is 60% less than two microns in particle 
size, and wherein the 60% less than two micron fraction comprises the high brightness 
kaolin clay. 



1. 

5 

10 



30 



6. 



A method of making a high brightness kaolin clay comprising: 
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applying magnetic separation to a blunged, degritted kaolin clay crude 
having a particle size distribution as follows: 50 %- 70 % less than 2 
microns, 20% - 35% less than 0.5 microns and 5 %- 20% less than 0.3 
microns, all e.s.d. as determined by Sedigraph for a period of time 
sufficient to achieve the desired brightness to make a purified feed; 
fractionating the clay into a first fraction of 90% less than 2 micron and a 
second fraction of remaining clay; 

blending the purified feed with the second fraction to form a blended clay 
having a ratio of purified feed to second fraction of from 100:0 to 0:100; 
grinding the blended clay to a particle size of from 60 to 90% less than 
two microns. 

7. The method of claim 6, further comprising, prior to the magnetic separation step, 
the step of settling out any heavy metal impurities present in the crude. 

8. The method of claim 6, further comprising fractionating the ground clay to about 
90% recovery. 

9. The method of claim 6, wherein the blended clay is ground to a particle size of 
20 from 75 to 80% less than two microns. 

10. The method of claim 6, wherein the blended clay is ground with a grinding media 
comprising glass beads or sand. 

25 11. The high brightness kaolin clay made by the method of claim 1, having 
brightness of 87 or greater. 

12. The high brightness kaolin clay made by the method of claim I, having 
brightness of 90 or greater. 

30 



5 

b. 

c. 

10 d. 
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13. The high brightness kaolin clay made by the method of claim 2« having 
brightness of 87 or greater. 

14. The high brightness kaolin clay made by the method of claim 2, having 
S brightness of90 or greater. 

15. The high brightness kaolin clay made by the method of claim 4, having 
brightness of 87 or greater. 

10 16. The high brightness kaolin clay made by the method of claim 4, having 
brightness of 90 or greater. 

17. The high brightness kaolin clay made by the method of claim 6, having 
brightness of 87 or greater. 

15 

18. The high brightness kaolin clay made by the method of claim 6, having 
brightness of 90 or greater. 

19. The high brightness kaolin clay made by the method of claim 8, having 
20 brightness of 87 or greater. 

20. The high brightness kaolin clay made by the method of claim 8, having 
brightness of 90 or greater. 

2S 21. A method of making a high brightness kaolin clay comprising: 

a. applying magnetic separation to a blunged, degritted kaolin clay crude 

obtsuned from an area in the Rio Capim area of Bra^l having coordinates 
south 02° -21 \ west AT *S2' and having a particle size distribution as 
follows: 50 - 70 % less than 2 microns, 20% - 35% less than 0.5 microns 
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and 5 - 20% less than 0.3 microns, all e.s.d. as determined by Sedigraph 
for a period of time sufficient to achieve the desired brightness; 
b. fractionating the clay to retain a fraction that is 90% less than two 

microns in particle size, separately from the remaining clay, wherein the 
5 retained 90% less than two micron fraction comprises the high brightness 

kaolin clay. 

22. A nondelaminated high brightness kaolin clay having the following 
characteristics: 

10 a. particle size of 90% less than two microns (e.s.d. as measured by 

Sedigraph) and a ratio of: % less than 2.0 microns/ % less than 0.5 
microns ^2.0; 

b. brightness of 87 or greater; and 

c. Brookfield viscosity measured at 20 rpm and 71% solids of greater than 
15 100 cp. 

23. The nondelaminated high brightness kaolin clay of claim 22, wherein the 
brightness is 90 or greater 

20 24. A nondelaminated high brightness kaolin clay having the following 
characteristics: 

a particle size of at least 60% less than two microns (e.s.d. as measured by 

Sedigraph); 
b brightness of 87 or greater; and 
25 c. Brookfield viscosity measured at 20 rpm and 71% solids of greater than 

175 cp. 

25. The nondelaminated high brightness kaolin clay of claim 24, wherein the 
brightness is 90 or greater. 

30 
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26. A delarhinated high brightness kaolin clay having the following characteristics: 

a. particle size of from 60 to 90% less than two microns (e.s.d. as measured 
by Sedigraph); 

b. brightness of 87 or greater; and 

5 c. Hercules viscosity of less than 1000 rpm at 18 dynes. 

27. The delaminated high brightness kaolin clay of claim 26, wherein the brightness 
is 90 or greater. 

10 28. A high brightness kaolin clay comprising a blend of the following component 
clays: 

a. a nondelaminated kaolin clay having the following characteristics: 

i. particle size of 90% less than two microns (e.s.d. as measured by 
Sedigraph) and a ratio of: % less than 2.0 microns/ % less than 

IS O.S microns ^ 2.0; 

ii. brightness of 87 or greater; and 

iii. Brookfield viscosity measured at 20 rpm and 71% solids of 
greater than 100 cp; and 

b a delaminated kaolin clay having the following characteristics: 
20 i. particle size of from 60 to 90% less than two microns (e.s.d. as 

measured by Sedigraph); 

ii. brightness of 87 or greater; and 

iii. Hercules viscosity of less than 1000 rpm at 18 dynes, 
in a ratio of from 100:0 to 0: 100. 

25 

29. The blended clay of claim 28, wherein the component clays are present in a ratio 
of from 70:30 to 30:70. 



30 



30. 
clays: 



A high brightness kaolin clay comprising a blend of the following component 
a. a nondelaminated kaolin clay having the following characteristics: 
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i. particle size of 60% less than two microns (e.s.d. as measured by 
Sedigraph); 

ii. brightness of 87 or greater; and 

in. Brookfield viscosity measured at 20 rpm and 71% solids of 
5 greater than 175 cp; and 

b. a delaminated kaolin clay having the follov^ing characteristics: 

i. particle size of from 60 to 90% less than two microns (e.s.d. as 
measured by Sedigraph); 

ii. brightness of 87 or greater; and 

10 iii. Hercules viscosity of less than 1000 rpm at 1 8 dynes, 

in a ratio of from 1 00:0 to 0: 1 00. 

31. The blended clay of claim 30, wherein the component clays are present in a ratio 
offrom 70:30 to 30:70. 

15 

32. A method of making a high brightness kaolin clay comprising blending the 
following component clays: 

a. a nondelaminated kaolin clay having the following characteristics: 

i. particle size of 90% less than two microns (e.s.d. as measured by 
20 Sedigraph) and a ratio of % less than 2.0 microns/ % less than 

0.5 microns < 2.0, 

ii. brightness of 87 or greater; and 

iii. Brookfield viscosity measured at 20 rpm and 71% solids of 
greater than 100 cp, and 

25 b a delaminated kaolin clay having the following characteristics: 

i. particle size of from 60 to 90% less than two microns (e.s.d. as 
measured by Sedigraph); 

ii. brightness of 87 or greater; and 

iii. Hercules viscosity of less than 1 000 rpm at 1 8 dynes, 
30 in a ratio offrom 100:0 to 0: 1 00. 
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33. The method of claim 32, wherein the component clays are present in a ratio of 
from 70:30 to 30:70. 

* 

34. A method of making a high brightness kaolin clay comprisinjg blending the 
5 following component clays: 

a. a nondeianunated kaolin clay having the following characteristics: 

i. particle size of 60% less than two microns (e.s.d. as measured by 
Sedigraph); 

ii. brightness of 87 or greater; and 

10 iii. Brookfield viscosity measured at 20 rpm and 71% solids of 

greater than 1 7S cp; and 

b. a delaminated kaolin clay having the following characteristics: 

i. particle size of from 60 to 90% less than two microns (e.s.d. as 
measured by Sedigraph); 
15 ii. brightness of 87 or greater; and 

iii. Hercules viscosity of less than 1000 rpm at 18 dynes, 
in a ratio of from 1 00:0 to 0: 1 00. 

35. The method of claim 34, wherein the component clays are present in a ratio of 
20 from 70:30 to 30:70. 

36. A filler system for paper products containing precipitated calcium carbonate^ 
compri^ng 

a. precipitated calcium carbonate and 
25 b. the high brightness kaolin clay of claim 13. 

37. The filler system of claim 36, wherein precipitated calcium carbonate is present 
at ^8% by weight in the paper and the kaolin clay is present at a level of at least 50% of 
the precipitated calcium carbonate. 

30 
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38. A filter system for paper products containing precipitated calcium carbonate, 
comprising 

a. precipitated calcium carbonate and 

b. the high brightness kaolin clay of claim 15. 

5 

39, The filler system of claim 38, wherein precipitated calcium carbonate is present 
at ^8% by weight in the paper and the kaolin clay is present at a level of at least 50% of 
the precipitated calcium carbonate. 

10 40. A filler system for paper products containing precipitated calcium carbonate, 
comprising 

a. precipitated calcium carbonate and 

b. the high brightness kaolin clay of claim 1 7. 

15 41 . The filler system of claim 40, wherein precipitated calcium carbonate is present 
at ^8% by weight in the paper and the kaolin clay is present at a level of at least 50% of 
the precipitated calcium carbonate. 

42. A filler system for paper products containing precipitated calcium carbonate, 
20 comprising 

a. precipitated calcium carbonate and 

b. the high brightness kaolin clay of claim 19. 

43. The filler system of claim 42, wherein precipitated calcium carbonate is present 
25 at ^8% by weight in the paper and the kaolin clay is present at a level of at least 50% of 

the precipitated calcium carbonate. 

44. A method of producing a precipitated calcium carbonate-containing paper 
product in which precipitated calcium carbonate is added at ^8% of the weight of the 
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paper and kaolin is added at a level of at least S0% of precipitated calcium carbonate 
level, comprising adding as filler a blend of 

a. precipitated calcium carbonate; and 

b. the high brightness kaolin clay of claim 13. 

5 

45. A method of producing a precipitated calcium carbonate-containing paper 
product in which precipitated calciuni carbonate is added at ^8% of the weight of the 
paper and kaolin is added at a level of at least S0% of precipitated calcium carbonate 
level, comprising adding as filler a blend of 

10 a. precipitated calcium carbonate; and 

b. the high brightness kaolin clay of claim I S 

46. A method of producing a precipitated calcium carbonate*containing paper 
product in which precipitated calcium carbonate is added at ^8% of the weight of the 

IS paper and kaolin is added at a level of at least S0% of precipitated calcium carbonate 
level, comprising adding as filler a blend of 

a. precipitated calcium carbonate; and 

b. the high brightness kaolin clay of claim 17. 

20 47 A method of producing a precipitated calcium carbonate-containing paper 
product in which precipitated calcium carbonate is added at ^8% of the weight of the 
paper and kaolin is added at a level of at least S0% of precipitated calcium carbonate 
level, comprising adding as filler a blend of 

a. precipitated calcium carbonate; and 

25 b. the high brightness kaolin clay of claim 19. 
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